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Abstract 

Renewable  energy  sources  (RES)  have  a  large  potential  to  contribute  to  the  sustainable 
development  (SD)  of  specific  territories  by  providing  them  with  a  wide  variety  of  socioeconomic  and 
environmental  benefits.  However,  the  existing  literature  has  put  much  emphasis  on  the  environmental 
benefits  (including  the  reduction  of  global  and  local  pollutants),  while  socioeconomic  impacts  have 
not  received  a  comparable  attention.  These  include  diversification  of  energy  supply,  enhanced 
regional  and  rural  development  opportunities,  creation  of  a  domestic  industry  and  employment 
opportunities.  With  the  exception  of  the  diversification  and  security  of  energy  supply,  these  benefits 
have  usually  been  mentioned,  but  their  analysis  has  been  too  general  (i.e.,  mostly  at  the  national 
level)  and  a  focus  on  the  regional  and,  even  more  so,  the  local  level,  has  been  lacking.  At  most, 
studies  provide  scattered  evidence  of  some  of  those  regional  and  local  benefits,  but  without  an 
integrated  conceptual  framework  to  analyse  them.  This  paper  tries  to  make  a  contribution  in  this 
regard  by  developing  an  integrated  theoretical  framework  which  allows  a  comprehensive  analysis  of 
the  impact  of  renewable  energy  on  local  sustainability  and  which  can  be  empirically  applied  to 
identify  these  benefits  in  different  territories. 
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1.  Introduction:  aims,  scope  and  methodology 

It  is  usually  stated  that  renewable  energy  sources  (RES)  contribute  to  the  sustainability 
of  specific  territories  by  providing  them  with  a  wide  variety  of  socioeconomic  and 
environmental  benefits.  The  later  have  been  the  focus  of  numerous  studies  on  the  reduction 
of  emissions  of  local  and  global  pollutants  to  the  atmosphere.  Since  RES  lead  to  lower 
emissions  of  several  pollutants  than  fossil-fuel  energy  sources,  the  existing  literature  has 
stressed  the  global  environmental  benefits  of  renewable  energy  in  terms  of  avoided  C02 
emissions.  Climate  change  mitigation  is  a  major  policy  goal  for  most  OECD  countries, 
which  regard  renewable  energy  deployment  as  one  of  the  alternatives  to  help  them  comply 
with  their  Kyoto  Protocol  targets. 

In  contrast,  although  the  socioeconomic  benefits  of  RES  are  also  mentioned,  they  have 
generally  not  received  a  comparable  attention.  These  benefits  include  diversification  and 
security  of  energy  supply,  enhanced  regional  and  rural  development  opportunities, 
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creation  of  a  domestic  industry  with  export  potential  and  employment  opportunities.1 
These  benefits  have  already  proven  important  in  those  countries  with  high  renewable 
energy  deployment  levels.  But,  surprisingly,  there  have  been  very  few  empirical  studies 
focusing  on  the  real  impact  of  RES  on  those  socioeconomic  variables. 

This  is  even  more  paradoxical  given  that,  in  some  developed  countries,  the 
implementation  of  RES  promotion  policies  was  politically  justified  for  those  socio- 
economic  benefits.  After  a  period  where  the  main  focus  was  laid  on  the  environmental 
benefits,  the  socioeconomic  benefits  are  gaining  increasing  attention.  This  is  stressed  by  a 
recent  communication  from  the  European  Commission  stating  that  “a  substantial  part  of 
the  public  benefits  pursued  by  policies  supporting  renewables  relate  to  employment  and 
social  policies,  and  rural  development  while  other  national  policy  goals  should  be  respected 
and  duly  take  into  account”  [8]. 

Some  of  the  socioeconomic  characteristics  of  many  territories  make  them  particularly 
suitable  to  benefit  from  renewable  energy  investments,  such  as  relatively  large  share  of 
rural,  dispersed  population,  high  dependence  on  a  declining  agricultural  sector  (in  a 
context  of  reduced  agricultural  subsidies),  high  unemployment  rates,  scarcity  of  regional 
development  alternatives,  declining  populations  and  aging  of  the  remaining  population. 
Surprisingly,  there  have  been  very  few  empirical  studies  focusing  on  the  real  impact  of  RES 
on  those  socioeconomic  variables  and  even  more  so  at  the  local,  rural  and  regional  levels. 

Several  studies  provide  evidence  of  some  of  those  benefits,  but  they  lack  an  integrated 
conceptual  framework  to  analyse  them.  This  paper  makes  a  contribution  in  this  regard  by 
developing  an  integrated  theoretical  framework  which  allows  a  comprehensive  analysis  of 
the  socioeconomic  impact  of  RES  on  local  (rural  and  regional)  sustainability  and  which 
can  be  empirically  applied  to  identify  this  impact  in  different  territories. 

Accordingly,  the  paper  is  structured  as  follows.  The  next  section  provides  an 
interpretation  of  the  concept  of  regional  sustainable  development  (SD).  Section  3  includes 
an  overview  of  the  literature  on  the  local  socioeconomic  benefits  of  renewable  energy 
deployment.  A  theoretical  framework  to  empirically  analyse  the  contribution  of  renewable 
energy  to  sustainability  is  developed  in  Section  4.  The  paper  closes  with  some  concluding 
remarks  and  policy  implications. 

2.  The  concept  of  regional  SD 

SD  has  traditionally  been  defined  as  development  that  meets  the  needs  of  the  present 
generation  without  compromising  the  ability  of  future  generations  to  meet  their  own  needs 
[3].  However,  this  is  far  from  being  an  operative  definition  which  could  allow  us  to  say 
whether  a  given  country  or  region  is  in  a  transition  process  towards  sustainability  or  the 
extent  to  which  a  given  development  proposal  is  “sustainable”. 

Particularly,  the  territorial  dimension  of  SD  calls  for  the  use  of  a  more  operative 
approach  to  sustainability  which  is  adapted  to  the  regional  or  local  territorial  contexts.  In 
this  regard,  two  major  conceptual  frameworks  to  assess  the  sustainability  of  specific 

!The  diversification  and  security  of  energy  supply  provided  by  RES  has  received  a  significant  attention  in 
Europe,  given  the  fact  that  most  European  countries  are  energy  importers  (from  areas  with  relatively  high 
geopolitical  risks)  and  that  RES  are  an  indigenous  source  of  energy  (see  [1]).  This  attention  has  increased  in  the 
last  years  (see  [2]). 

o.. 

This  is,  for  example,  the  case  in  Spain,  where  promotion  of  renewable  energy  was  initially  justified  as  a  way  to 
create  jobs  in  a  country  with  a  high  unemployment  rate. 
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Fig.  1.  The  dimensions  of  sustainability  and  their  interrelationships  ( Source :  [4]). 


development  projects  in  specific  territorial  areas  can  be  distinguished:  substantive  and 
procedural  sustainability. 

The  first  one  considers  how  a  specific  project  contributes  to  the  improvement  of  the 
economic,  social  and  environmental  conditions  of  a  specific  territory  and,  thus,  to  the  welfare 
of  its  population.  The  literature  on  SD  has  tried  to  make  this  substantive  approach  operative 
through  three  major  approaches:  (1)  sustainability  as  the  maintenance  of  the  stock  of  capital 
(natural,  man-made,  human  and  socio-cultural);  (2)  the  triangular  approach,  which  considers 
the  three  interrelated  dimensions  of  sustainability  (economic,  social  and  environmental);  and 
(3)  the  materials  balance  approach.  Regarding  substantive  sustainability,  this  paper  adopts  a 
combination  of  the  first  and  second  approaches  and  tries  to  provide  an  analytical  framework 
to  identify  how  a  specific  renewable  energy  project  may  influence  the  economic,  social  and 
environmental  dimensions  of  the  sustainability  of  a  given  territory. 

The  triangular  and  constant-capital  approaches  take  into  account  the  three  dimensions 
of  SD  (economic,  social  and  environmental)  and  try  to  assess  the  sustainability  of  a  given 
development  proposal  according  to  them  (Fig.  I).4 

Therefore,  following  this  approach,  a  sustainable  regional  (local)  policy  must  tackle  the 
three  dimensions  of  sustainability  with  the  aim  to  increase  the  standard  of  living  of  its 
citizens: 

•  Environmental.  Reduction  of  local  pollution,  exploitation  of  the  natural  resources  in  the 
territory  and  maintenance  of  the  resilience  (ability  to  adapt  to  change),  integrity  and 
stability  of  the  ecosystem. 

•  Economic.  Increase  of  regional  per  capita  income,  improvement  in  the  standard  of  living 
of  the  local  population,  reduction  of  energy  dependence  and  increase  in  the 
diversification  of  energy  supply. 


For  an  overview  of  these  approaches,  see,  respectively,  [4]  (constant-capital  approach),  [5]  (triangular 
approach)  and  [6]  (materials  balance  approach). 

4SD  implies  that  the  objectives  of  these  three  dimensions  should  be  jointly  maximised,  taking  into  account  the 
possible  trade-offs  between  these  subsystems. 
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•  Social.  Some  authors  stress  that  SD  cannot  be  achieved  without  the  sustainability  of 
social  and  cultural  systems,  which  includes  the  achievement  of  peace  and  social  cohesion, 
stability,  social  participation,  respect  for  cultural  identity  and  institutional  development. 
Reducing  unemployment  and  improving  the  quality  of  jobs  (more  permanent  jobs), 
increasing  regional  cohesion  and  reducing  poverty  levels  are  key  actions  at  local  level  to 
achieve  social  sustainability.  Activities  such  as  renewable  energy  deployment,  which  are 
an  alternative  to  traditional  agriculture,  should  be  encouraged.  This  has  a  particularly 
positive  psychological  impact  on  the  prospects  of  the  young  local  population. 

This  paper  argues  that  the  deployment  of  renewable  energy  projects  may  contribute  to 
these  three  dimensions  of  local  sustainability. 

However,  a  given  project  should  not  only  be  sustainable  according  to  the  aforemen¬ 
tioned  three  dimensions.  It  should  also  comply  with  the  “procedural  sustainability” 
approach.  This  is  a  participatory  approach  which  takes  into  account  the  opinions  and 
interests  of  all  stakeholders  [10].  This  calls  for  a  wide  social  participation  process  in  the 
implementation  of  SD  instruments  and  activities  at  the  local  level  whereby  all  interested 
parties  are  involved. 

The  “procedural  sustainability”  stream  of  the  literature  argues  that  the  analysis  of  the 
sustainability  of  a  given  development  proposal  (project)  should  not  only  focus  on  the 
impact  of  this  proposal  but,  also,  on  how  this  impact  is  perceived  by  the  local  population, 
how  the  benefits  are  distributed  among  the  different  actors  and  how  this  perception  and 
distribution  affect  the  acceptance  of  the  project  and,  thus,  its  feasibility. 

Therefore,  procedural  sustainability  is  very  relevant  when  considering  a  development 
project.  A  wide  array  of  stakeholders  and  their  mutual  relationship  should  be  considered 
when  implementing  a  project  and  this  actor  network  may  either  facilitate  or  discourage 
such  implementation.  The  interests,  strategies  and  behaviour  of  local  agents  with  respect  to 
the  renewable  energy  project  should  be  analysed.  Thus,  we  will  integrate  this  approach  into 
our  comprehensive  theoretical  framework. 

Therefore,  a  local  SD  strategy  should  combine  a  top-down  (triangular  sustainability) 
and  a  bottom-up  (procedural  sustainability)  approach.  We  argue  that  both  approaches 
are  crucial  to  analyse  the  contribution  of  RES  to  local  and  regional  sustainability. 
First,  renewable  energy  deployment  can  contribute  to  the  three  sustainability  dimensions 
at  the  regional  level.  Second,  the  existence  of  local  participatory  processes  is  crucial  for  the 
implementation  of  renewable  energy  projects  because  the  acceptance  of  this  project  by  the 
socioeconomic  actors  in  a  given  territory  facilitates  its  deployment. 

3.  The  contribution  of  renewable  energy  to  local  sustainability:  a  brief  overview  of  the 
literature 

The  literature  on  RES  usually  mentions  their  socioeconomic  and  environmental 
advantages.  However,  the  analysis  of  the  socioeconomic  benefits  has  been  rather  general. 

In  fact,  the  environmental  have  been  the  only  benefits  analysed  in  depth.5  Several  studies 
have  analysed  the  environmental  benefits  in  terms  of  reduction  of  the  emissions  of  global 
and  local  pollutants  resulting  from  the  substitution  of  conventional  energy  for  RES  (see, 

5The  possible  exceptions  to  such  statement  are  employment  benefits,  where  there  has  been  a  significant  amount 
of  literature. 
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among  others,  [7-9])  and  many  authors  emphasise  the  contribution  of  RES  to  the 
environmental  dimension  of  sustainability  (see,  e.g.,  [11]). 

In  contrast,  the  socioeconomic  benefits  of  RES  have  only  been  generally  dealt  with 
except,  perhaps,  the  employment  benefits  and  the  reduction  on  the  imports  of  fossil-fuel 
energy  sources  it  brings.  There  is  a  dramatic  scarcity  of  empirical  analysis  on  the 
contribution  of  RES  to  the  development  of  specific  regions  and,  particularly,  to  rural  areas 
with  high  unemployment  levels  and  a  declining  population.  The  creation  of  a  few  jobs  may 
have  a  significant  impact  on  isolated  local  communities  with  scarce  development  and 
employment  alternatives. 

To  build  a  solid  conceptual  base  on  the  topic,  we  have  reviewed  the  relevant  literature. 
We  can  distinguish  those  studies  which  analyse  the  contribution  of  renewables  to  the 
sustainability  of  development  in  an  abstract,  generic  manner  and  those  which  have  focused 
on  the  impact  of  the  deployment  of  renewables  on  employment. 

3.1.  The  literature  on  the  contribution  of  renewable  energy  deployment  to  socioeconomic 
sustainability 

With  respect  to  the  former  type  of  studies,  and  given  the  narrow  link  between  poverty 
and  lack  of  access  to  energy  sources,  the  existing  literature  has  focused  on  the  possible 
contribution  of  renewables  to  the  SD  of  less  developed  and  developing  countries  (see, 
among  others  [11-17]). 

These  studies  focus  on  the  relationship  between  access  to  energy,  poverty  alleviation  and 
environmental  protection.  They  emphasise  the  contribution  of  RES  to  poverty  reduction 
and  to  the  improvement  in  the  standard  of  living  of  the  population.  Particularly,  they 
stress  that  RES  offer  an  interesting  decentralised  energy  option  which  allows  access  to 
energy  and  electricity  supply  for  isolated  and  distant  areas  which  cannot  be  reached  by  the 
electricity  grid  at  a  reasonable  cost.  An  additional  motivation  to  support  the  deployment 
of  RES  for  many  countries  is  the  benefits  in  terms  of  rural  development. 

Some  of  these  studies  provide  some  evidence  on  the  contribution  of  RES  to  the 
sustainability  of  rural  areas.  For  instance,  Reddy  et  al.  [18]  analyse  the  impact  of  small 
hydro  on  the  local  sustainability  of  regions  in  the  North  of  India  and  identify  the  impact  of 
RES  on  the  different  components  of  local  capital  which  make  up  their  sustainability 
framework:  financial,  natural,  social,  physical  and  human.  The  authors  show  that  the 
success  of  renewable  energy  systems  depends  on  the  resource  endowments,  the 
socioeconomic  conditions  and  the  cultural  features  of  local  communities.  They  analyse 
the  perception  and  participation  of  local  communities  in  the  successful  implementation  of 
these  systems,  concluding  that  the  involvement  of  the  local  community  in  the  RES  project, 
as  well  as  the  existence  of  socioeconomic  benefits  for  those  local  communities  are  necessary 
elements  for  the  long-term  sustainability  of  small  hydro  systems. 

Among  the  socioeconomic  benefits  resulting  from  the  deployment  of  RES,  they  find  the 
reduction  of  migratory  flows  from  rural  to  urban  areas,  the  creation  of  local  employment 
opportunities  (by  improving  access  to  electricity)  and  local  capacity  building.  However, 
there  are  positive  but  modest  impacts  on  local  income.6 

6The  study  used  a  qualitative  methodology  which  involved  the  consultation  of  local  stakeholders,  including 
local  authorities,  local  beneficiaries  and  people  negatively  affected  by  the  project,  project  developers  (investors  and 
generators)  and  NGOs  and  site  visits. 
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El  Bassam  and  Maegaard  [19]  suggest  that  RES  could  be  the  productive  core  of  rural 
communities  whereby  farmers  would  be  food  and  primary  energy  producers.  These 
authors  claim  that  the  promotion  of  the  use  of  biomass  for  electricity  generation  would 
provide  a  substantial  impetus  for  the  agricultural  sector. 

Within  these  “generaf”  studies,  most  focus  on  developing  countries,  while  only  a  few 
analyse  the  impacts  of  RES  in  developed  countries,  which  is  the  focus  of  this  paper. 

For  example,  Komor  and  Bazilian  [20]  analyse  the  motives  for  an  ambitious  RES 
policy  in  Ireland.  Regarding  the  contribution  of  renewable  energy  to  socioeconomic 
objectives,  the  study  shows  that  the  implementation  of  RES  installations  favours  the 
productive  diversification  in  less-developed  regions,  enhancing  their  competitiveness 
level  and  contributing  to  the  reduction  of  regional  income  disparities.  RES  may 
improve  both  the  quantity  and  quality  of  employment.  However,  not  all  RES  can 
improve  the  temporariness  of  employment.  For  example,  most  of  the  employment  created 
by  wind  energy  is  temporary  and  far  from  the  local  areas,  taking  place  in  the  stage 
of  equipment  and  component  manufacturing.  In  contrast,  biomass  leads  to  more 
permanent  jobs. 

An  interesting  study  analysing  how  local  populations  perceive  the  benefits  of  renewable 
energy  is  Bergmann  et  al.  [21],  who  interviewed  219  households  in  Scotland  on  their 
valuation  of  the  attributes  of  RES  projects.  The  study  shows  that  the  socioeconomic 
attributes  (and,  particularly,  employment  creation)  are  less  valued  than  the  environmental 
attributes.  However,  employment  creation  is  highly  valued  in  rural  areas. 

An  interesting  quantitative  study  is  ADAS  [22],  which  develops  an  economic  model 
based  on  the  use  of  a  Keynesian  multiplier  to  measure  the  impact  of  local  expenditures  and 
the  economic  injection  that  the  investment  in  RES  involves. 

The  impact  on  rural  development  of  achieving  the  UK  target  for  renewable  electricity  in 
2010  is  analysed.  The  economic  impact  is  estimated  to  be  around  743  million  £  and  2465 
full-time  jobs.  Notwithstanding,  most  of  the  equipment  and  expertise  is  imported. 
Furthermore,  there  are  limited  possibilities  for  the  provision  of  local  O&M  services,  which 
are  usually  provided  by  non-local  specialised  equipment  suppliers  and  this  task  requires 
few  human  resources.  The  potential  contribution  to  rural  development  depends  on  the  type 
of  renewable  energy  technology  considered. 

A  number  of  papers  have  analysed  in  a  non-detailed,  generic  manner  the  contribution  of 
renewables  to  socioeconomic  development  and  to  the  reduction  of  environmental 
problems  in  several  regions  of  Spain,  one  of  the  leading  countries  in  the  world  regarding 
RES  deployment.  The  following  are  worth  mentioning  in  this  regard:  Lopez  et  al.  [23,24], 
Miguez  et  al.  [25]  and  Faulin  et  al.  [26].  These  studies  conclude  that  RES  may  significantly 
contribute  to  regional  development  and  focus  on  positive  employment  effects.  However, 
they  provide  very  general  data  but  the  contribution  of  RES  to  local  SD  is  not  analysed  in 
depth. 

3.2.  The  literature  on  the  impact  of  renewable  energy  deployment  on  employment  creation 

The  literature  on  the  employment  impacts  of  renewable  energy  deployment  generally 
observes  a  positive  effect.  This  is  supported  by  several  studies,  both  in  the  European  and 

'-j 

Extrapolations  of  the  results  of  developing  country  studies  to  developed  countries  are  limited,  however,  given 
the  different  socioeconomic,  political,  institutional  and  cultural  contexts  of  both  types  of  countries. 
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the  US  contexts.8  In  general,  the  employment  benefits  of  renewables  occur  in  the 
agricultural  and  industrial  sectors  and  can  be  classified  in  two  groups: 

•  Direct.  These  include:  (1)  taxes  on  property,  (2)  revenues  for  land  owners,  (3)  short-term 
benefits  (linked  to  employment  creation  in  local  sales  and  construction)  and  (4) 
permanent  benefits  (O&M  employment). 

•  Indirect.  These  might  be  greater  than  the  direct  effects,  but  are  more  difficult  to 
calculate. 

The  studies  generally  show  that  RES  is  more  labour  intensive  than  conventional  energy 
production  for  the  same  amount  of  energy  produced.9  However,  other  studies  are  more 
critical  in  this  regard  and  also  observe  possible  negative  employment  effects. 

The  impact  on  employment  of  an  increase  in  RES  depends  to  a  large  extent  on  the 
combination  of  renewable  electricity  technologies,  on  the  employment  intensity  of  the 
different  stages  of  the  renewable  electricity  chain  and  on  the  cost-efficiency  in  achieving  the 
national  renewable  energy  targets  [31]. 

Some  authors  distinguish  two  types  of  impacts  on  employment  [32]: 

(1)  An  “expansion  effect”  on  production  and  employment  stemming  from  RES 
investments  which  would  not  be  profitable  without  public  support. 

(2)  A  “contraction  effect”  due  to  the  increase  in  electricity  prices  as  a  result  of  the  greater 
costs  of  RES,  which  adds  to  investment  reductions  in  the  “conventional  energy”  sector. 
This  higher  cost,  whose  burden  falls  on  the  electricity  consumer,  leads  to  a  reduction  of 
production  and  employment  in  the  electricity  sector  (reduced  demand).  A  higher 
electricity  cost  for  manufacturing  firms  also  involves  a  reduction  in  their  production 
and  employment  levels.  The  negative  impacts  on  employment  from  the  contraction 
effect  may  outweigh  the  positive  impacts  related  to  the  expansion  effect,  leading  to  a 
net  negative  effect  on  employment.  In  the  German  case,  Hillebrand  et  al.  [32]  observe 
that  the  expansion  effect  would  dominate  in  the  first  years,  resulting  in  33,000  new  jobs 
in  2004,  14,000  in  2006  and  2400  in  2008.  However,  the  contraction  effect  would 
outweigh  these  employment  gains  and  would  lead  to  a  negative  impact  on  employment 
in  2010,  with  6000  jobs  being  lost.10 

Not  all  renewable  energy  technologies  contribute  in  the  same  manner  to  these  benefits. 
In  the  short-term,  wind  farms  are  likely  to  have  the  greatest  impact.  However,  such  impact 
may  not  only  be  short-term  but  also  on  places  far  from  the  project  location.  For  example, 
the  purchase  of  specialised  equipment  accounts  for  75%  of  the  capital  cost  of  a  wind  farm. 
It  is  likely  that  its  manufacturing  takes  place  outside  the  local  community.11  In  addition,  a 

Concerning  the  European  context,  see  [27,28].  Regarding  the  US  context,  see  [29,30]. 

9These  studies  reach  the  same  conclusions  with  different  methodologies,  which  make  these  conclusions  more 
reliable,  although  it  is  hard  to  compare  the  specific  figures  provided  by  each  study. 

10Other  studies  carried  out  in  the  German  context  lead  to  different  conclusions.  Whereas  the  net  effect  of  RES 
on  employment  are  positive  for  some  studies,  it  is  negative  for  others.  Among  the  former  we  can  mention  a  study 
by  the  German  Environmental  Agency  [33].  Among  the  later,  Pfaffenberg  et  al.  [34]  concludes  that  investment  in 
RES  will  lead  to  an  accumulated  long-term  net  employment  loss  of  19000  jobs  in  a  20-year  period. 

11  Local  impacts  would  only  include  the  production  of  local  components,  the  final  assembly,  construction  and 
O&M  activities. 
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significant  part  of  its  economic  impact  occurs  in  the  construction  stage,  which  has  a 
temporary  economic  impact.  In  contrast,  biomass  is  likely  to  have  more  permanent 
economic  impacts  during  the  whole  life  cycle  of  the  project.  In  this  case,  transport  and 
processing  of  the  biomass  fuel  account  for  the  greatest  share  of  total  costs,  which  are  spent 
in  the  local  area  or  region. 

It  is  highly  relevant  to  consider  both  quantitative  as  well  as  qualitative  employment 
impacts.  The  ability  to  provide  a  decentralised  employment  source  is  a  great  advantage  of 
RES  and  it  is  related  to  the  dispersion  of  RES  across  the  territory.  This  leads  to  a  more 
even  and  balanced  employment  creation,  positively  affecting  geographical  areas  with 
scarce  employment  opportunities.  This  in  sharp  contrast  with  electricity  from  conventional 
energy  sources,  which  are  based  on  large  fossil  fuel  combustion  installations  with  a  greater 
geographical  concentration. 

All  in  all,  as  stressed  by  the  European  Commission  [9],  jobs  created  in  the  RES  business 
cannot  be  “globalised”  to  the  same  extent  as  others.  Even  if  a  country  imported  100%  of 
all  the  renewable  energy  technologies,  a  significant  amount  of  jobs  would  still  be  created, 
linked  to  activities  such  as  sales,  installation  and  maintenance  of  renewable  energy  systems. 

4.  Building  a  theoretical  framework  to  assess  the  impact  of  renewable  energy  deployment  on 
local  sustainability 

The  starting  point  of  our  theoretical  framework  is  the  distinction  between  procedural 
and  substantive  sustainability  considered  in  Section  2.  Both  sustainability  approaches 
should  be  considered  when  analysing  the  impacts  of  renewable  energy  deployment  on  local 
sustainability: 

(1)  Impact  on  the  three  dimensions  of  sustainability.  Due  account  should  be  taken  of  the 
impacts  of  the  project  on  the  three  sustainability  dimensions  (economic,  social  and 
environmental). 

(2)  Perceptions  of  local  stakeholders.  It  is  as  important  to  consider  the  different  local 
stakeholders  and  the  economic,  social  and  political  relationships  between  them.  The 
acceptance  or  rejection  of  the  project  by  the  local  population  can  make  the 
implementation  of  a  renewable  energy  project  and  its  contribution  to  local 
sustainability  either  a  success  or  a  failure. 

Of  course,  both  issues  are  interrelated.  The  local  sustainability  impacts  of  a  renewable 
energy  project  depend  on  the  features  of  the  local  actor  network  and  on  the  conditions 
and  characteristics  of  the  stakeholders  themselves.  In  turn,  the  greater  the  benefits  for  the 
local  communities,  the  greater  the  attractiveness  of  rural  areas  and  the  greater  the 
possibilities  for  the  social  acceptance  and  success  of  the  project.  At  the  end,  support  for 
renewables  will  depend  to  a  large  extent  on  the  perception  of  its  benefits  at  the  territorial/ 
local  level. 

Therefore,  a  wide  array  of  stakeholders  and  their  mutual  relationships  should  be 
considered  when  implementing  a  project.  The  deployment  of  renewable  energy  projects 
would  benefit  from  the  previous  engagement  of  local  actors  because  the  rejection  of  the 
project  by  these  actors  could  make  its  implementation  a  difficult  endeavour.  Probably,  the 
best  method  to  analyse  the  interests,  strategies  and  behaviour  of  local  agents  with  respect 
to  the  renewable  energy  project  is  the  approach  of  stakeholder  analysis  (see  Section  4.2). 
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Furthermore,  a  direct  link  between  the  approaches  of  local  sustainability  (both 
substantive  and  procedural)  and  endogenous  development  should  be  made.  Endogenous 
development  can  be  conceptualised  as  a  process  which  raises  the  income  levels  of  the 
population  based  on  the  intrinsic  resources  of  society  and  the  respect  for  community  values 
and  traditions  [35].  Crucial  to  the  activation  of  the  endogenous  resources  is  the 
participatory  approach  to  setting  goals,  procedures,  and  the  implementation  and  control 
of  economic  activities.  Thus,  the  local  process  of  innovative  entrepreneurship  should  meet 
the  opportunities  raised  by  enhancing  traditional  local  sources  of  income  and  bringing  in 

•  1  o 

new  activities  and  technologies. 

Endogenous  development  theory  emphasises  the  advantageousness  that  the  territories 
base  their  SD  processes  on  the  use  of  local  resource  endowments.  Renewable  energy 
investments  provide  an  example  of  how  those  local  resources  (both  physical  and  human) 
can  be  exploited  in  order  to  improve  the  prospects  of  the  local  population  engaging  them 
in  an  enduring  rural  development  process.  This  issue  has  two  main  aspects: 

(1)  Local  conditions  and  features  making  a  territory  particularly  attractive  for  renewable 
energy  investments. 

(2)  Impact  of  such  investments  on  the  standard  of  living  of  the  local  population. 

This  paper  focuses  on  this  later  aspect. 

Rural  communities  would  benefit  from  the  development  of  "local  productive  systems” 
in  which  the  organisation,  evolution  and  competitiveness  of  the  local  productive  structure 
does  not  only  depend  on  investment  and  technical  progress  but  is  integrated  in  the 
institutions,  culture,  habits  and  the  social  capital  of  the  local  area  where  the  production 
process  takes  place.  We  argue  that  renewable  energy  projects  have  the  potential  to 
achieve  such  integration  between  those  elements  (social,  productive  and  territorial)  placing 
local  communities  in  a  SD  path.14 

Fig.  2  synthesises  the  comprehensive  analytical  framework  followed  in  this  paper,  which 
can  be  summarised  as  follows.  The  implementation  of  the  renewable  energy  project  would 
lead  to  a  "substantive”  local  sustainability  impact  (three  dimensions  of  local  sustainability) 
and  to  a  local  development  process  based  on  the  use  of  local  resources.  The  extent  to  which 
this  is  so  should  be  analysed,  respectively,  with  insights  from  the  substantive  sustainability 
approaches  (triangular  and  constant-capital)  and  the  endogenous  development  theory.  We 
assume  that  a  local  development  process  which  is  based  to  a  large  extent  on  local  resources 
is  more  self-sustainable  and  enduring  than  another  process  based  on  resources  which  are 
mostly  external  to  the  local  community/territory.15  By  their  own  character,  renewable 
energy  projects  use  those  local  resources  to  a  large  extent. 

i  ^ 

For  further  details  on  the  concept  of  endogenous  development  applied  to  rural  regions,  see  [37,38].  Vazquez 
Barquero  [39,40]  has  provided  the  analytical  framework  for  the  “local  development”  approach. 

i  o 

Local  development  models  based  on  industrial  districts  emphasise  the  relevance  of  this  idea,  see  Ref.  [41]. 

14However,  the  socioeconomic  institutional  and  human  resources  in  a  territory  can  also  be  an  obstacle  for  the 
implementation  of  the  project.  The  sustainability  impact  of  a  given  renewable  energy  project  is  mediated  by  the 
institutional  context  of  the  territory  where  it  is  applied  and  this  context  may  not  be  favourable  for  such 
implementation.  In  this  case,  an  attitudinal  or  an  institutional  change  is  necessary  and  local  policy  makers  are 
crucial  to  encourage  such  change.  Thus,  a  development  process  based  on  the  use  of  local  resources  is  a  necessary 
(albeit  not  sufficient)  condition  for  the  sustainability  of  the  territory. 

15Of  course,  this  does  not  mean  that  all  resources  should  be  locally  based. 
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Fig.  2.  Theoretical  framework  {Source:  own  elaboration). 


This  “substantive”  contribution  to  sustainability  can  lead  to  social  benefits  whose 
distribution  is  uneven  across  different  actors  and/or  are  perceived  differently  by  different 
stakeholders.  This  distributional  and  perception  issues  should  be  analysed  as  part  of  the 
procedural  sustainability  approach.  The  stakeholder  analysis  is  particularly  suitable  in  this 
context  to  analyse  actors’  interests,  incentives  and  strategies  as  well  as  their  mutual 
relationship  and  interactions.  These  interests  and  perceptions  may  lead  to  the  acceptance 
of  the  project  by  the  local  population  and,  together  with  the  “objective  contribution”  of 
the  project  to  local  sustainability,  they  are  an  essential  ingredient  in  the  viability  of  the 
project  itself.  The  following  two  subsections  will  discuss  these  two  issues  (impacts  and 
stakeholders  interests)  in  the  context  of  renewable  energy  projects. 

4.1.  The  impacts 

Renewable  energy  projects  affect  several  dimensions  of  the  socioeconomic  sustainability  of 
a  given  territory.  The  rest  of  this  subsection  provides  an  analysis  of  these  potential  impacts.16 

4.1.1.  Quantitative  and  qualitative  impacts  on  employment 

The  literature  shows  that  renewable  energy  projects  may  have  significant  impacts  on 
employment.  Nevertheless,  some  aspects  of  this  issue  deserve  special  mention. 

16Given  that  this  paper  focuses  on  the  socioeconomic  variables,  environmental  impacts  are  not  considered  here 
in  detail  although,  of  course,  they  are  very  relevant  in  the  assessment  of  the  local  sustainability  of  a  renewable 
energy  project. 
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Both  quantitative  and  qualitative  impacts  should  be  taken  into  account:  as  important  as 
the  number  of  jobs  created  in  a  specific  area  is  their  continuity.  This  depends  on,  both,  the 
stage  of  the  renewable  energy  project  and  the  type  of  renewable  technology  considered. 
For  example,  employment  creation  and  income  generation  during  the  construction  stage  is 
significant,  but  generally  temporary.  In  contrast,  local  employment  creation  in  the  O&M 
stage  is  more  permanent  but  modest,  particularly  in  the  case  of  wind  farms.  Biomass  is  a 
special  case  in  this  regard  because  the  renewable  resource  has  to  be  supplied  in  order  to  be 
transformed  into  a  primary  energy  source.  The  production,  processing  and  transport  of 
biomass  are  likely  to  have  substantial  employment  effects. 

Furthermore,  in  the  context  of  rural  SD,  other  qualitative  aspects  are  highly  relevant. 

First,  with  the  aim  to  increase  social  cohesion,  a  positive  impact  on  the  employment 
rates  of  specific  sectors  of  the  population  is  desirable  and,  particularly,  on  young  people, 
women  and  long-duration  unemployment. 

It  is  worth  analysing  if  the  project  has  led  to  the  hiring  of  those  unemployed,  if  it  has 
caused  a  transfer  of  workers  from  agriculture  and  farming  to  the  renewable  energy  sector 
or  if  it  provides  a  supplementary  source  of  employment  for  the  population,  i.e.,  if  local 
people  maintain  their  agricultural  activity  in  addition  to  working  in  the  renewable  energy 
project.  The  project  can  contribute  to  a  desirable  increase  in  the  employment 
diversification,  mitigating  an  excessive  concentration  on  a  declining  agricultural  activity. 

It  is  also  interesting  to  identify  what  type  of  employment  is  being  created  according  to 
the  level  of  skills  (high/average/low).  Given  the  likely  low  skills  of  rural  workers,  the 
greater  the  need  to  hire  low-skill  workers,  the  greater  the  positive  impact  of  the  project  on 
the  social  cohesion  of  the  local  communities. 

Finally,  some  of  the  jobs  as  a  result  of  the  project  are  not  created  in  the  local  area.  The 
equipment  is  normally  manufactured  by  firms  located  far  from  the  project  site.18  Some  of 
the  employment  generated  in  the  O&M  stage  can  be  local,  while  some  visits  from 
specialised  technicians  from  the  firm’s  headquarters  are  required. 


4.1.2.  Income  generation  effects 

The  most  relevant  are  payments  to  local  farmers  for  hiring  their  land  and 
“compensations”  to  the  local  community  made  by  the  owner  of  the  renewable  energy 
plant.  As  explained  below,  these  compensation  (either  financial  or  in  kind)  facilitates  the 
acceptance  of  the  project  by  the  local  community,  which  is  an  element  favouring  its 
viability.  Therefore,  it  should  be  identified: 


(i)  If  there  have  been  financial  transfers  from  the  firm  to  the  local  community,  what  has 
been  the  destination  of  such  transfers?  And,  what  has  been  the  participation  of  the 
local  population  on  such  decision?  Furthermore,  the  factors  determining  such  income 
flows  and  their  impact  on  the  profitability  of  the  project  should  also  be  analysed. 

(ii)  The  benefit  for  land  owners  associated  to  hiring  their  land  can  be  calculated  taking  into 
account  the  concept  of  “opportunity  cost”,  and  is  the  difference  between  the  rents  that 


There  might  also  be  indirect  employment  impacts  induced  by  the  project  as  a  result  of  the  increase  in 
employment  of  people  who  live  outside  the  local  area,  but  spend  money  in  goods  and  services  produced  by  firms 
located  in  the  area.  This  local  impact  is  unlikely  to  be  large  and  it  is  difficult  to  identify. 

18In  this  context,  an  “influential  area”  for  the  project  should  be  defined,  encompassing  the  impacts  caused 
within  a  radius  of  50  km  round  the  project’s  location  (22). 
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are  obtained  by  hiring  the  land  compared  to  those  from  using  the  land  for  traditional 
agricultural  crops. 

4.1.3.  Demographic  impact 

In  a  context  of  intense  migration  of  the  rural  population,  one  of  the  main  concerns  is  to 
stop  such  process  by  “fixing”  population  on  the  territory  and,  if  possible,  reverse  the  trends 
by  encouraging  immigration  to  the  local  area.  Therefore,  the  impact  of  the  project  on 
migration  and  immigration  should  be  analysed. 

4.1.4.  Energy  impacts 

Rural  areas  are  not  usually  energy  self-sufficient.  The  RES  project  uses  endogenous  energy 
resources  and  may  mitigate  such  problem  if  a  significant  share  of  the  energy  consumption  in 
the  area  is  covered  with  the  energy  produced  in  the  project.  However,  this  may  lead  to  a  very 
limited  impact  because,  at  least  in  the  case  of  electricity  generation,  power  is  fed  into  the 
general  grid,  which  provides  electricity  to  areas  far  from  the  project  location.  In  some  cases, 
the  RES  generation  firm  offers  cheaper  electricity  to  the  local  population  as  part  of  the 
aforementioned  “compensations”  in  order  to  gain  support  for  the  project. 

4.1.5.  Educational  impacts 

Local  workers  in  the  project  may  receive  specific  training,  which  increases  the  education/ 
training/skills  levels  of  the  population.  Notwithstanding,  a  modest  impact  is  likely  to 
result,  since  the  skills  required  are  likely  to  be  project  specific.  Providing  funds  for  the 
construction  of  local  libraries  is  another  way  to  contribute  to  improve  the  educational 
levels  of  the  local  population  but,  again,  the  impact  is  likely  to  be  modest. 

4.1.6.  Impact  of  the  project  on  the  productive  diversification  of  the  area 

This  is  worth  analysing.  Given  the  uncertain  prospects  about  the  future  of  agriculture, 
renewable  energy  projects  are  particularly  interesting  when  a  large  share  of  the  regional 
value  added  is  concentrated  in  the  agricultural  sector.  However,  renewable  energy  projects 
are  certainly  not  a  panacea  which  will  solve  the  socioeconomic  problems  of  rural  areas, 
although  they  might  contribute  to  improve  the  future  prospects  of  their  citizens. 

4.1.7.  Social  cohesion  and  human  development 

Related  to  the  above,  the  renewable  energy  project  may  improve  these.  As  an  alternative 
to  traditional  agricultural  activities,  the  project  may  improve  the  socioeconomic  prospects 
of  the  young  population  and,  thus,  the  self-confidence  of  the  general  population,  increase 
the  level  of  engagement  in  associations  (which  is  considered  key  for  the  social  dimension  of 
sustainability)  and  improve  the  quality  and  increase  the  quantity  of  social  relations. 
Although  these  benefits  are  less  tangible  than  others,  they  are  key  for  local  SD  and  to  gain 
the  support  of  local  actors  for  the  project. 

4.1.8.  Income  distribution 

Also  related  to  the  above,  the  reduction  of  income  differentials  has  a  positive  impact  on 
local  sustainability.  Therefore,  it  is  desirable  that  the  project  leads  to  income  and 
employment  generation  of  less-favoured  individuals.  It  should  be  analysed  whether  the 
benefits  of  the  project  fall  on  low-income  groups  and  how  the  project  contributes  to 
poverty  alleviation. 
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4.1.9.  Impact  on  tourism 

In  theory,  the  project  can  have  a  “demonstration  effect”,  attracting  visitors  and  leading 
to  an  additional  source  of  income  from  the  local  population.  However,  this  impact  is  likely 
to  be  modest,  mainly  because  a  renewable  energy  project  has  a  low  attractiveness 
compared  to  competing  tourist  destinies. 

4.1.10.  Other  impacts 

The  project  is  likely  to  lead  to  additional  impacts  in  the  following  variables: 

(a)  Local  R&D&D.  As  a  high-technology  sector,  a  renewable  energy  project  may  increase 
the  level  of  local  R&D&D.  However,  it  is  most  likely  that  such  activities  are  carried  out 
in  the  laboratories  of  the  firm,  which  are  likely  to  be  located  far  from  the  project’s 
location.  Therefore,  the  impact  is  likely  to  be  modest. 

(b)  Industry  creation.  The  manufacturing  of  renewable  energy  equipment  is  unlikely  to 
take  place  in  the  project  site  and  will  probably  be  imported.  Therefore,  it  is  unlikely 
that  a  certain  local  area  benefits  from  both  the  sitting  of  the  project  and  the 
manufacturing  of  equipment. 

(c)  Impact  on  the  municipal  budget.  A  renewable  energy  project  may  have  a  positive  effect  on 
the  municipal  budget.  First,  there  might  be  direct  financial  transfers  from  the  firm,  as  part 
of  the  aforementioned  “compensations”.  Second,  the  greater  economic  activity  induced  by 
the  project  leads  to  a  greater  local  tax  base,  increasing  the  funds  collected.  Finally,  the 
installation  of  the  renewable  energy  project  may  entail  the  granting  of  subsidies  to  the  firm 
and  the  local  community  from  European  funds  or  the  national  or  regional  governments. 

4.1.11.  Use  of  endogenous  resources 

An  important  issue  in  the  context  of  sustainable  endogenous  development  is  the  use  made 
by  the  project  of  resources  of  all  types  (physical,  human  and  capital)  available  in  the  territory. 
A  bottom-up  development  process  called  “endogenous  development”  is  based  on  the  use  of 
those  local  resources,  in  contrast  to  a  top-down  development  process  characterised  by  the 
settlement  of  firms  originally  from  places  beyond  the  rural  area.  Renewable  energy  projects 
are  situated  in  intermediate  position  between  both  extremes.  On  the  one  hand,  they  take 
advantage  of  the  physical  resources  in  the  territory.  On  the  other  hand,  it  has  external 
elements,  because  both  the  technology  and  the  know-how  are  usually  from  outside  the  area. 

The  use  of  local  resources  (and  particularly  its  human  capital)  depends  on  the  degree  to 
which  the  project  is  embodied  in  the  local  productive  structure,  an  issue  that  deserves  an 
analysis.  There  are  two  extreme  situations  in  this  context: 

(i)  The  project  might  be  integrated  within  the  local  economy,  leading  to  a  backward  (local 
suppliers)  and  forward  productive  linkage  (final  local  customers).  Such  integration 
may  not  take  place  and  the  project  might  be  “isolated”  from  the  local  economy  leading 
to  productive  linkages,  but  not  within  the  local  territory. 

(ii)  The  greater  the  integration  of  the  project  in  the  productive  structure  of  the  local 
economy,  the  greater  its  socioeconomic  impact  on  the  local  community. 

4.2.  The  actors 

The  implementation  of  the  project  can  be  facilitated  if,  as  a  result  of  the  perception  of  its 
benefits,  key  local  actors  support  it.  Therefore,  the  perception  of  the  socioeconomic  benefits 
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by  the  local  population  should  be  analysed  since  the  public  acceptance  of  the  project  is 
directly  related  to  such  perception.  This  issue  is  related  to  procedural  sustainability. 

Several  (local  and  non-local)  actors  will  be  affected  by  the  implementation  of  renewable 
energy  projects.  Given  the  impact  of  these  actors  on  the  viability  of  the  project,  an  analysis 
of  their  possible  interests  and  strategies  is  worth  undertaking.  “Stakeholder  analysis”  is 
deemed  the  most  suitable  methodological  tool  for  this  task. 

Stakeholder  analysis  is  a  process  of  systematically  gathering  and  analysing  qualitative 
information  to  determine  whose  interests  should  be  taken  into  account  when  developing 
and/or  implementing  a  policy  or  program.  Stakeholders  in  a  process  are  actors  (persons  or 
organisations)  with  a  vested  interest  in  the  policy  being  promoted.  Policymakers  and 
managers  can  use  a  stakeholder  analysis  to  identify  the  key  actors  and  to  assess  their 
knowledge,  interests,  positions,  alliances,  and  importance  related  to  the  policy.  This  allows 
policymakers  and  managers  to  interact  more  effectively  with  key  stakeholders  and  to 
increase  support  for  a  given  policy  or  program.  When  this  analysis  is  conducted  before  a 
policy  or  program  is  implemented,  policymakers  and  managers  can  detect  and  act  to 
prevent  potential  misunderstandings  about  and/or  opposition  to  the  policy  or  program, 
increasing  the  probability  that  it  will  succeed  [42]. 

Who  are  the  key  local  stakeholders  in  the  deployment  of  a  RES  project?  How  do  the 
impacts  of  a  RES  project  affect  different  local  actors?  Stakeholder  analysis  is  the  most 
suitable  technique  to  identify  the  interests  and  strategies  of  actors  regarding  the  new 
project.  Answering  these  questions  is  crucial  to  identify  how  the  impacts  are  distributed 
among  the  local  population,  who  is  likely  to  be  more  benefited  and  who  may  reject  the 
project.  The  perceptions  of  potential  winners  and  losers  are  an  essential  component  in 
the  analysis  of  the  possible  viability  of  the  project.  If  a  large  share  of  the  population  rejects 
the  project  or  a  small  but  powerful  minority  does,  the  renewable  energy  installation  will 
probably  not  be  implemented.19 

Fig.  3  identifies  those  actors  who  are  more  likely  to  be  affected  by  renewable  energy 
deployment.  The  arrows  suggest  that  the  renewable  energy  project  has  an  impact  on  the 
stakeholders  but  that  the  interests  and  strategies  of  actors  may  also  affect  the  viability  of 
the  project  itself.  The  arrows  between  the  actors  refer  to  their  interrelation¬ 
ships  and  interactions.  Since  this  is  rather  an  empirical  question,  the  rest  of  this  subsection 
provides  a  general  discussion  of  their  possible  interests,  incentives  and  strategies. 


4.2.1.  Renewable  energy  generators  and  investors 

They  benefit  from  the  public  support  for  RES  but  they  also  face  investment  risks.  They 
can  try  to  obtain  facilities  from  the  local  government  by  convincing  it  that  their  project 
contributes  to  local  sustainability  (employment  creation).  But,  on  the  other  hand,  they  may 
have  to  provide  certain  compensations  to  the  local  community  to  get  the  social  support  for 
the  project.  This  support  might  be  a  key  element  to  ensure  its  viability,  although  it  also 
reduces  its  profitability.  These  stakeholders  can  be  regarded  as  an  intermediary  in  the 
income  transfer  taking  place  between  electricity  consumers,  who  pay  the  costs  of  RES 


19If  implemented,  the  project  will  suffer  the  rejection  of  the  people  and  it  is  unlikely  to  be  successful  and  locally 
sustainable.  This  rejection  may  directly  affect  the  profitability  of  the  project.  In  fact,  it  is  not  uncommon  that  the 
project  investors  earmark  some  funds  for  the  local  community  in  order  to  increase  social  acceptance  of  an 
otherwise  controversial  project. 
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support,  and  the  local  community,  who  receive  the  financial  support  although  they 
themselves  keep  part  of  such  transfer. 

4.2.2.  Local  government  (regional  and/or  municipal) 

They  are  interested  in  providing  development  alternatives  to  their  population.  Many 
rural  areas  are  based  on  a  declining  agricultural  activity  with  dark  prospects,  which  leads 
to  the  migration  of  their  inhabitants,  specially  the  youngest  ones.  Therefore,  renewable 
energy  projects  are  generally  welcome.  The  local  government  tends  to  provide  certain 
facilities  which  make  the  area  an  attractive  place  for  the  location  of  the  project.  But,  at  the 
same  time,  it  tries  to  increase  the  local  benefits  resulting  from  the  project  by  asking  for 
certain  “compensations”.  These  allow  local  policy  makers  to  “sell”  the  project  to  their 
electoral  constituency  and  can  take  many  forms:  a  requirement  to  hire  people  from  the 
local  community,  offer  a  lower  electricity  price,  reduce  the  negative  externalities  from  the 
project  or  build  local  infrastructures  (such  as  roads,  public  libraries,  swimming  pools,  ...). 
However,  the  local  governments  have  to  be  careful  not  to  ask  for  too  much 
“compensations”  because,  otherwise,  the  local  area  would  lose  their  attractiveness  for 
potential  project  developers.  The  results  of  the  negotiation  between  both  actors  is  an 
empirical  issue  which  depends  on  the  negotiation  capabilities  of  each  actor,  their  respective 
institutional  context  and  the  potential  gains  and  losses  for  each  of  them. 

4.2.3.  Local  population 

Several  actors  might  be  affected  by  the  project  in  different  ways: 

•  Directly  and  positively  impacted  farmers.  Farmers  planting  crops  for  biomass  or  who  rent 
their  land  for  sitting  the  project  (i.e.,  wind  farms  or  PV  modules)  are  positively  affected 
by  the  project,  since  it  provides  a  supplementary  source  of  income.20  These  farmers  will 

A 

As  stressed  by  the  European  Environmental  Agency  [36],  energy  crops  could  be  even  more  competitive  than 
food  crops. 
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have  to  compare  the  rents  from  their  traditional  agricultural  activity  with  the  income 
related  to  the  renewable  energy  project  activities.  In  the  case  of  biomass,  they  would  have 
to  compare  the  revenues  they  earn  from  planting  energy  crops  with  those  from  food 
crops.  The  main  problems  in  this  case  are  the  lack  of  information  (for  the  farmer),  the 
high  inertia  characteristic  of  the  agricultural  activity,  the  risks  related  to  changing  crop 
types  and  the  absence  of  guarantees  for  the  purchase  of  the  crops  for  energy  uses. 

•  Actors  directly  affected  by  a  negative  externality  from  the  project.  The  renewable  energy 
project  may  have  a  negative  impact  on  certain  actors.  For  example,  noise  from  wind 
turbines  may  affect  the  cattle,  visual  intrusion  may  be  regarded  as  negative  by 
neighbours,  etc.  ...  However,  these  stakeholders  would  only  organise  to  reject  the 
project  if  such  negative  impacts  were  strong  enough. 

•  Other  local  actors  are  likely  to  benefit  either  directly  or  indirectly  from  the  project.  Among  the 
former,  we  can  mention  those  employed  in  the  project.  Among  the  later,  we  can  mention 
those  favoured  by  an  increase  in  local  purchases  of  goods  as  a  result  of  income  from  the 
project.  Obviously,  these  stakeholders  would  be  part  of  the  support  base  for  the  project. 

•  Finally,  there  will  probably  be  other  actors  who  do  not  perceive  to  be  affected  by  the 
project  (neither  positively  nor  negatively)  and  who  therefore  would  not  have  an  impact 
on  its  local  acceptance  or  rejection.  For  example,  some  farmers  are  unlikely  to  be 
impacted  directly  by  the  project  since  the  renewable  energy  installation  is  not  located  in 
their  own  land  (in  the  case  of  wind  or  solar  PV)  or  because  they  are  not  changing  their 
crop  type  in  order  to  produce  biomass  for  energy  uses.  These  actors  are  unlikely  to  have 
a  strong  opinion  either  in  favour  or  against  the  project. 

4.2.4.  Local  NGOs,  local  organisations  and  farmers  cooperatives 

Environmental  NGOs  may  be  a  key  player  in  negative  terms  because  they  might  reject 
the  project  if  it  causes  significant  negative  environmental  externalities  (such  as  noise,  visual 
intrusion  or  impacts  on  local  ecosystems  or  fauna).  Although  renewable  energy  projects 
are  “cleaner”  than  conventional  energy  sources,  their  negative  externalities  may  rise  as  a 
result  of  the  increase  in  RES  deployment  and  the  concentration  of  projects  in  certain 
locations,  leading  to  higher  rejection  by  the  local  population. 

On  the  other  hand,  local  organisations  and  farmers  associations  may  regard  the  project 
as  a  positive  development  alternative  for  the  local  community,  encouraging  income  and 
employment  diversification. 

4.2.5.  Actors  outside  the  region/ local  community 

These  might  be  either  positively  or  negatively  affected  by  renewable  energy  deployment 
but,  in  either  case,  they  are  unlikely  to  make  much  fuss,  i.e.,  they  will  probably  not  have  a 
significant  effect  on  either  the  acceptance  or  rejection  of  the  deployment  of  renewable 

•  T 1 

energy  projects  or  renewable  energy  policy: 

•  Electricity  consumers  paying  for  the  renewable  energy  support  policy. 

•  Consumers  of  food  products  experiencing  an  increase  in  product  prices. 

•  Citizens  in  general  benefiting  from  a  cleaner  environment. 

-i  _ 

For  example,  the  RES  support  policy  is  paid  by  the  majority  of  ignorant  and  uninformed  electricity 
consumers.  In  addition,  since  the  total  costs  are  not  high  compared  to  the  large  number  of  electricity  consumers 
who  would  pay  for  them,  these  are  not  likely  to  organise  and  make  noise  anyway  (i.e.,  even  if  they  knew).  The 
costs  of  information  and  organisation  are  too  high  for  these  actors. 
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5.  Concluding  remarks 

This  paper  has  developed  an  integrated  and  comprehensive  theoretical  framework  for 
the  analysis  of  the  impact  of  RES  on  local  (rural  and  regional)  sustainability,  focusing  on 
the  social  and  economic  dimensions.  This  framework  can  be  empirically  applied  to  show 
these  benefits  in  different  developed  countries.  Previous  papers  have  considered  only  some 
of  the  socioeconomic  benefits  of  renewable  energy  deployment  for  local  communities  and, 
although  some  of  them  have  even  provided  anecdotal  evidence  of  their  existence,  an 
integrated  conceptual  framework  to  analyse  them  has  been  absent. 

Furthermore,  the  existing  literature  has  mainly  focused  on  the  direct  employment  effects 
associated  to  renewable  energy  deployment  as  the  most  important  contribution  to  local 
sustainability.  However,  a  wide  array  of  other  tangible  and  non-tangible  benefits  should  be 
considered,  including  income  generation  which  complements  and  diversifies  the  sources  of 
income  of  the  local  population.  The  creation  of  a  development  alternative  provides  them 
with  brighter  prospects  and,  thus,  has  a  positive  psychological  effect  on  isolated  rural 
communities. 

In  fact,  a  key  issue  nowadays  in  many  OECD  countries  is  how  to  improve  the  standard 
of  living  of  the  rural  population  with  a  high  dependence  on  a  declining  agricultural  sector, 
high  unemployment  rate  and  scarcity  of  regional  development  alternatives.  Regional 
development  policies  have  long  been  justified  and  implemented  in  developed  countries  in 
order  to  reduce  regional  disparities  and  increase  the  quality  of  life  of  people  in  depressed 
regions.  There  is  much  to  be  gained  from  a  regional  development  policy  which  takes 
advantage  of  the  deployment  of  renewable  energy  projects.  This  paper  has  shown  that  such 
a  policy  could  bring  several  local  benefits. 

However,  this  policy  may  also  have  considerable  costs,  some  of  which  may  fall  on 
the  local  population  (i.e.,  increasing  negative  environmental  externalities)  while  others 
(the  costs  of  promotion)  are  borne  by  consumers  and  taxpayers  who  live  in  the  wider 
territory  (country)  surrounding  the  region  or  local  community.  Therefore,  the  local 
benefits  should  be  put  on  a  balance  with  the  more  widespread  costs  of  such  a  policy. 
In  efficiency  terms,  such  costs  are  worth  incurring  only  if  they  would  lead  to  net 
social  benefits.  In  equity  terms,  the  benefits  may  fall  inequitably  on  different  actors.  The 
main  beneficiaries  of  such  a  policy  are  likely  to  be  renewable  energy  generators 
and  investors  and  the  population  of  rural  areas,  whereas  electricity  consumers  pay  the 
costs  of  policy  support.  However,  given  the  predominantly  low  income  of  rural  areas 
compared  to  urban  areas  in  OECD  countries,  this  income  transfer  probably  makes 
renewable  energy  support  policy  a  socially  cohesive  policy  which  may  help  mitigate  the 
income  differences  between  and  within  territories  and,  thus,  it  can  be  defended  on  equity 
grounds.  It  can  also  reduce  rural  migration,  which  certainly  has  socioeconomic  and 
environmental  benefits  on  its  own.  We  do  not  claim,  however,  that  a  social  cohesion  policy 
should  be  exclusively  based  on  a  renewable  energy  policy.  In  fact,  a  coordinated  and 
integrated  interregional  (national)  policy  is  more  suitable  for  this  task.  We  only  argue  that 
renewable  energy  policy  can  make  a  (modest)  contribution  in  that  direction,  because 
regional  cohesion  policy  and  renewable  energy  policy  have  obvious  positive  synergies 
which  should  be  exploited. 

Further  research  should  focus  on  the  empirical  front,  showing  the  viability  of  the 
proposed  approach.  Qualitative  and  quantitative  studies  should  be  carried  out  to  show  the 
different  socioeconomic  benefits  of  renewable  energy  in  specific  places  and  locations.  This 
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will  inform  policy  makers  on  the  local  benefits  of  renewable  energy  deployment  and, 
hopefully,  help  mitigate  some  of  the  problems  being  faced  by  RES  investors  (including 
delays  caused  by  administrative  procedures  and  authorisations). 

Acknowledgements 

The  authors  are  grateful  to  the  Instituto  de  Estudios  Fiscales  (Spanish  Ministry  of 
Economics)  for  financial  support  for  this  research.  The  views  expressed  in  this  paper  are 
solely  those  of  the  authors. 

References 

[1]  European  Commission.  Green  paper  of  29th  November  2000,  towards  a  European  strategy  for  the  security  of 
energy  supply.  COM(2000)  769.  Brussels:  European  Commission;  2000. 

[2]  European  Parliament  and  the  Council.  Directive  2005/89/EC  of  the  European  Parliament  and  of  the  Council 
of  18  January  2006  concerning  measures  to  safeguard  security  of  electricity  supply  and  infrastructure 
investment.  Strasbourg:  European  Parliament;  2006. 

[3]  Bundtland  G,  editor.  Our  common  future:  the  world  commission  on  environment  and  development.  Oxford: 
Oxford  University  Press;  1987. 

[4]  Munashinge  M,  Shearer  W.  Defining  and  measuring  sustainability.  Washington:  The  World  Bank;  1995. 

[5]  Turner  RK,  editor.  Sustainable  environmental  economics  and  management.  London:  Belhaven  Press;  1993. 

[6]  Hinterberger  F,  Luks  F,  Schmidt-Bleek  F.  Material  flows  versus  natural  capital.  What  makes  an  economy 
sustainable?  Ecol  Econ  1997;23:1-14. 

[7]  European  Commission.  External  Costs.  Research  results  on  socioenvironmental  damages  due  to  electricity 
and  transport.  Directorate-General  for  Research.  Brussels;  2003. 

[8]  European  Commission.  Communication  from  the  Commission  on  the  support  for  electricity  from  renewable 
energy  sources.  SEC(2005)1571.  7/12/2005.  COM(2005)627  final.  Brussels;  2005. 

[9]  European  Commission.  Annex  to  the  Communication  from  the  Commission  on  the  support  for  electricity 
from  renewable  energy  sources.  Impact  Assessment.  Brussels;  2005. 

[10]  Robinson  J.  Squaring  the  circle?  Some  thoughts  on  the  idea  of  sustainable  development.  Ecol  Econ  2004;48: 
369-84. 

[11]  Dincer  I.  Renewable  energy  and  sustainable  development:  a  crucial  review.  Renew  Sustain  Energy  Rev  2000; 
4:157-75. 

[12]  Macias  E.  Electrificacion  Rural  en  el  area  Mediterranea  a  traves  de  proyectos  MDL.  Seminario  avanzado  del 
programa  Azahar  sobre  la  aplicacion  de  proyectos  de  MDL  en  el  contexto  mediterraneo”.Agencia  Espanola 
de  Cooperacion  Internacional  (AECI),  Oficina  Espanola  de  Cambio  Climatico  (OECC)  y  Consejo  Superior 
de  Invesigaciones  Cientificas.  Madrid;  Septiembre  de  2005. 

[13]  Meier  P,  Munasinghe  M.  Sustainable  energy  in  developing  countries.  Policy  analysis  and  case  studies. 
Cheltenham,  UK:  Edward  Elgar;  2004. 

[14]  Midilli  A,  Dincer  I,  Ay  M.  Green  energy  strategies  for  sustainable  development.  Energy  Policy  2006;34(18): 
3623-33. 

[15]  De  la  Torre  D.  The  contribution  of  bioenergy  to  a  new  energy  paradigm.  Agricultural  Policy  Analysis  Center, 
University  of  Tennessee;  2006. 

[16]  Flavin  C,  Aeck  M.  Energy  for  development.  The  potential  role  of  renewable  energy  in  meeting  the 
millennium  development  goals.  Renewable  energy  policy  network  for  the  21st  century.  Washington,  DC: 
World  watch  Institute;  2005. 

[17]  Del  Rio  P,  Hernandez  F.  Benefits  and  barriers  to  the  implementation  of  renewable  electricity  clean 
development  projects:  the  case  of  the  South  Mediterranean  basin.  World  Rev  Sci,  Technol  Sustain  Dev  2007; 
4(1):  14-37. 

[18]  Reddy  V,  Uitto  J,  Frans  D,  Matin  N.  Achieving  global  environmental  benefits  through  local  development  of 
clean  energy?  The  case  of  small  hilly  hydel  in  India.  Energy  Policy  2006;34(18):4069-80. 

[19]  El  Bassam  N,  Maegaard  P.  Integrated  renewable  energy  for  rural  communities.  Amsterdam:  Elsevier;  2004. 

[20]  Komor  P,  Bazilian  M.  Renewable  energy  policy  goals,  programs  and  technologies.  Energy  Policy 
2005;33(14):  1873-81. 


1344 


P.  del  Rio,  M.  Burguillo  /  Renewable  and  Sustainable  Energy  Reviews  12  ( 2008 )  1325-1344 


[21]  Bergmann  A,  Hanley  N,  Wright  R.  Valuing  the  attributes  of  renewable  energy  investments.  Energy  Policy 
2006;34(9):  1004-14. 

[22]  ADAS.  Renewable  energy  and  its  impact  on  rural  development  and  sustainability  in  the  UK.  K/BD/00291/ 
REP  URN  03/886.  Wolverhampton,  UK:  ADAS  Consulting  Ltd.  and  University  of  Newcastle;  2003. 

[23]  Lopez  LM,  Sala  JM,  Miguez  JL,  Lopez  LM.  Contribution  of  renewable  energy  sources  to  electricity 
production  in  the  La  Rioja  Autonomous  Community,  Spain.  A  review.  Renew  Sustain  Energy  Rev  2007; 
11(6):  1244-59. 

[24]  Lopez  LM,  Sala  JM,  Miguez  JL,  Lopez  LM.  Contribution  of  renewable  energy  sources  to  electricity 
production  in  the  autonomous  community  of  Navarre  (Spain):  a  review.  Renew  Sustain  Energy  Rev  2007; 
11(6):  1244-59. 

[25]  Miguez  JL,  Lopez  L,  Sala  J,  Granada  E,  Moran  J,  Juarez  M.  Review  of  compliance  with  EU-2010  targets  on 
renewable  energy  in  Galicia  (Spain).  Renew  Sustain  Energy  Rev  2006;10:225-47. 

[26]  Paulin  J,  Lera  P,  Pintor  J,  Garcia  J.  The  outlook  for  renewable  energy  in  Navarre:  an  economic  prohle. 
Energy  Policy  2006;34(15):2201-16. 

[27]  ALTENER  Programme.  The  impact  of  renewables  on  employment  and  economic  growth.  Brussels;  2003. 
Available  at:  <http://www.eufores.org/Employment.htm). 

[28]  ECOTEC.  Renewable  energy  sector  in  the  EU  its  employment  and  export  potential.  A  final  report  to  DG 
environment.  Birmingham,  Reino  Unido:  ECOTEC;  2002. 

[29]  Kamen  D,  Kapadia  K,  Fripp  M.  Putting  renewables  to  work:  how  many  jobs  can  the  clean  energy  industry 
generate?  RAEL  report.  Berkeley:  University  of  California;  2004  <http://socrates.berkeley.edu/~rael/ 
papers.html) . 

[30]  Heavner  B,  del  Chiaro  B.  Renewable  energy  and  jobs.  Employment  impacts  of  developing  markets  for 
renewables  in  California.  Sacramento  (California):  Environmental  California  Research  and  Policy  Center; 

2003. 

[31]  Pfluger  A,  Jansen  J,  Gialoglou  K,  Engenhofer  C.  Market  stimulation  of  renewable  electricity  in  the  EU. 
What  degree  of  harmonisation  of  support  mechanisms  is  required.  CEPS  task  force  report  no.  56;  2005. 

[32]  Hillebrand  B,  Buttermann  H,  Behringer  J,  Bleuel  M.  The  expansion  of  renewable  energies  and  employment 
effects  in  Germany.  Energy  Policy  2006;34(  18): 3484-94. 

[33]  Unweltbundesant.  Hintergrundpapier:  Unweltschutz  und  Beschaftigung.  Berlin:  Umweltbundesamt;  2004. 

[34]  Pfaffenberg  W,  Nguyen  K,  Gabriel  J.  Ermittlung  der  Arbeitsplatze  und  Beschaftigungswirkungen  im  Bereich 
der  erneuerbaren  Energien.  Bremen:  Studie  des  Bremer  Energie  Instituts  im  Auftrag  der  Hans-Bockler- 
Stiftung;  2003. 

[35]  Leon  C,  Gonzalez  M,  Arana  J.  Evaluating  eco-endo-development  in  the  rural-urban  environment.  IT 
Congreso  de  la  Asociacion  Hispano-portuguesa  de  Economia  Ambiental  y  de  los  Recursos  Naturales 
(AERNA).  Lisboa;  2006. 

[36]  European  Environmental  Agency.  How  much  bioenergy  can  Europe  produce  without  harming  the 
environment?  Copenhague:  EEA  report  no.  7/2006;  2006. 

[37]  Ray  C.  Endogenous  development  in  an  era  of  reflexive  modernity.  J  Rural  Stud  1 999;  1 5(3):257— 67. 

[38]  van  der  Ploeg  JD,  Long  A,  editors.  Born  from  within:  practices  and  perspectives  on  endogenous  rural 
development.  The  Netherlands:  Van  Gorcum;  1994. 

[39]  Vazquez  Barquero  A.  Desarrollo,  redes  e  innovacion:  Lecciones  sobre  Desarrollo  Endogeno.  Madrid: 
Ediciones  Piramide;  1999. 

[40]  Vazquez  Barquero  A.  Desarrollo  endogeno  y  globalizacion.  In:  Madoery  O,  Vazquez  Barquero  A,  editors. 
Transformaciones  globales,  Instituciones  y  politicas  de  desarrollo  local.  Rosario,  Argentina:  Editorial  Homo 
Sapiens;  2001.  p.  1-17. 

[41]  Beccattini  G.  Industrial  districts.  A  new  approach  to  industrial  change.  NorhtHampton,  UK:  Edward  Elgar; 

2004. 

[42]  Schmeer  K.  Stakeholder  analysis  guidelines.  Washington,  DC:  Section  2  of  Policy  toolkit  for  strengthening 
health  reform.  Partners  for  health  reform;  2000. 


